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1/γ(p, q) dq(x, y) ≤ dp(x, y) ≤ γ(p, q) dq(x, y)
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Vor(p) = {x ∈ Rd : dp(p, x) ≤ dq(q, x)
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2 ≤ dq(q, x)2 + dq(p, q)2
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πσ(x) = ‖x − y‖2 − r2
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Pow(σ) = {x ∈ RD, πσ(x) ≤ πτ (x), ∀τ ∈ Σ}.
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x = (x1, . . . , xd) ∈ Rd
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4 oq`{d8t[v¤:o qi = (qr,s, 1 ≤ r ≤ s ≤ d) ∈ R d(d+1)2 nd3°b{dH0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= xtMix − 2ptiMix + ptiMipi
= −2qti x̃ − 2ptiMix + ptiMipi
= −2p̂itx̂ + ptiMipi
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Caf (z) < 0
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Cbf (z) < 0
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[d
vym$nd3btoqdH0r:k G = T / ∼ ¡£ do






























hpc(¬kÅr8dd Ylo~d3bndHÅo~t G Xm$0`{t[c-d3tXc-t[}~{`{vympc ¡ _*`:zLm3¹ Ω v¤m$oq}~v¤[{[z{uyo~dITr:k T ¡ 




























vym$tXbmpvyndI}qdHÅo~tEr8d a"!deZc : "55"! v½± β(v) > B ¡
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e = (p, q)
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dp(p, z) = dq(q, z)


















4 v½± x dIb}~tXX4`{dIm{t(tXbmo~}~[vwbdI0mpz{rLmpdI[c-d3:oI¹nv¤bmqd3}qo x 5
4 v½± x d3b3}qt:[4`{dHmhmqt[c-dÅ3t[bmpoq}4v¤{dImqz{rbmqd3XcEdI:o e ¹vwLmpdI}posÀmqvwoqdÅtX¼o~`{dÅr{}~dI[¨lLtXvw:ot± evwLmo~dI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[uOvymoq`bd3}~d±×t[}~dÅ0oq}~vy{Xz{u¤oqv¤t[»¹
§$vwoq`bt[zno[:kTrb[nu¤k:·Çmq`b[LdHÅ[dI}po~d Y ¡
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4 _*`bb¨lm$oqtÅ$z{u¤d 6p 8>¹ s vym${t[od3L}~tX[4`bdIT[b0oq`bd3}~d±×t[}~d
uwv¤dImCvwo~`{dz{{v¤t[t[±1o~`{d3d3u¤u¤m$t[±v½o4m$d3LnLtXvw:o4m ¡
4 elv¤bdsdI[4`³mqvwoqdu¤vwdHmv¤Àvwo~m¸t§$³d3u¤uR¹ s 3[{{t[orLdsvwLu¤zbndI³vwÀtX{ds3d3u¤ut[buwk ¡ _*`{v¤m¸{}~t[dHmoq`bo$oq`{d{zbu»dHn[d
Vor({a, b}) v¤m*btoCd3c-nokb0v¤Xo~d3}4mpdH>o4m s bToq`{d{t[c(v¤ Ω ¡








Vor({a, b}) v¤:oqdI}~mqdIo~m s vwÀoCc-t:moCtX{dLtXvw:o ¡ zb}po~`{d3}~c-t[}~d





































































































































dc(c, qd) ≤ dc(c, qc) + dc(qc, a) + dc(a, qd)
6×oq}~v¤[{[z{uy}*v¤{dIx:zb[uwvwok 8





≤ (1 + γ(a, c))Bδ(abc) + γ(a, c)Bδ(abd)











dc(c, a) ≤ dc(c, qc) + dc(qc, a)
≤ dc(c, qc) + γ(a, c)da(a, qc)
≤ (1 + γ)Bδ(abc)
≤ (1 + γ)Bδ
[b
dc(c, d) ≤ dc(c, qd) + dc(qd, d)
≤ (1 + 2γ)Bδ + γ(c, d)dd(d, qd)
≤ (1 + 3γ)Bδ
£ do
r = (1 + 4γ)Bδ
¡ ¿¼d(3t[bmqv¤{d3}hoq`{d-´It[{dHm
Z3 = B(a, r) ∩ B(b, r) ∩ B(c, r)
b
Z4 =
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   Í»Í % m~mqz{c-d
oq`bo
q 6∈ B(b, r) ±×t[}$dYn[c-{uwd ¡ ¿¼d
o~`{d3`b¬Xd
da(a, q) ≥ db(a, q)/γ
≥ (db(b, q) − db(a, b))/γ
≥ (r − (1 + γ)Bδ(abc))/γ 6Ór:k 6 %8<8















VZ4 ({a, b, c, d})
}~dh§¢dI{[dI ¡
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B > 1
 *)
B4(γ2−1)(1 + γ)2(1 + 4γ)2 ≤ 1  
eed	)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2 ≤ dx(x, z)2 +dx(x, y)2
¡ ¿¼d¸`b¬[d
dx(z, y)

















dx(x, y) ≥ δ(abc) ≥ d(a, b)/(B(1 + γ)) ≥ δ/(B(1 + γ))
‡ ¡  v¤bu¤uwkX¹Lrlk0vwbdIx:zbu¤vwoqv¤dIm † b ‡ ¹L§d`b¬[d dx(x, z)2 + dx(x, y)2 ≥ dy(y, z)2 + δ2B2(1+γ)2
¡ +Ç±
γ2dy(y, z)
























(γ2 − 1)(1 + γ)2(1 + 4γ)2B4 ≤ 1 ¡ 
+÷0oq`bd
±×t[u¤uwt§$v¤{b¹lo~`{dtXbnvwoqv¤t[




















6Ómqd3d¼{}~t:t[±t±o~`{d3tX}qdIc  © £ enX¬«18 ¡ _*`btXmqd
v¤:oqdI}~mqdIoqv¤t[bm¢u¤vwdv¤bmqv¤nd
Z4
¹b[b0§d3[zLmpd £ dIc-c- 1 ¡  ¡
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α, β, α′, β′
N	)d
!* #5b	)H[	
α, α′ ∈ ∂A 
]! β, β′ ∈ ∂B   "  Z%#G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	 
   Í»Í % m~mqz{c-dO±×tX}3t[:oq}4[{v¤oqv¤t[
oq`Lo
α, β, α′, β′
d Ynvymo ¡ _*`{dI»¹mpv¤b3d C b A }~dOtX{{dH>oqdHº¹o~`{d3}~dvym*smqv¤cEbuwdhbo~`
πC












































 v¤[z{}~d 2+÷c-Lt:mqmqv¤r{uwdI[mqdh{dIm~}~vwr8dI0v¤ £ d3c-c( 1 ¡ 













VZ4({a, b, c, d})
H[^ !
 )5	 efa"e 
   Í»Í % mqmqz{c-d-±×t[}À3t[:oq}4[{v¤oqv¤t[¼oq`boo§t²Jt[}~t[bt[vJ[dI}po~v¤3dIm
t[±
VZ4({a, b, c, d})
`b¬[dEo~`{d
m~c-d¼u¤[rLdIu {a, b, c} ¡ - k £ d3c-c(  ¡ l¹Co~`{dÃdIuwuym}~t[z{b oq`{dIc `b¬[d¾oq`{dÃm~c-d¾tX}qv¤d3:o~oqv¤t[ ¡_*`bv¤m$3t[c-c-t[TtX}qv¤d3:o4oqv¤t[mp`{t§Cmo~`bo$§¢dhI°bbT±×t[z{}*8t[v¤Xo4m
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 VZ4({a, b, c, d})
ef*a" ef"! {a, b} N"
 :" 	 "! 
   Í»Í +Ç±o~`{dnzb[u²C±ÓXdt[±
(a, b)
v¤
VZ4 ({a, b, c, d})
ntldHm${toCv¤:oqdI}~mqdIo$oq`{dr8t[zbb{}~kTt[±
Z4tX}$vw:o~d3}4mpdH>oCvwoCt[b3d[¹{vwo`bXm¢oqt(r8dtX{{dIoqdH ¡ +÷bndIdIº¹boq`b[{¨nm¢oqt £ d3c-c( 1 ¡ {¹{o~`{v¤m
1
·Ç²C±Ó[3d`b[m
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|Jo~`bm$nd°L{dI0v¤o~`{d{}~tlt±t[± £ d3c-c( 1 ¡ 
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v¤bmqv¤{d¸o~`{d{}~tlt± ¡ % m*§¢d
`b¬[dmqd3dI»¹n{t(mpzL4`3tld Åv¤d3:o$vw:o~d3}~[d3bdIm¢vw0o~`{du¤[tX}qvwoq`{cÄvwo~mqd3uw± ¡
_*`{d
±×tXuwu¤t§$v¤{E{d°b{vwoqv¤t[LmC}~dho~¨Xd3±×}qtXc © £ enX¬« 
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dp(p, q) ≤ ` ⇒ γ(p, q) ≤ γ
E
]!
bdrmin(γ) = inf bdr(p, γ)





p ∈ Ω 
	0É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γ(q, b) < G
[]!
γ(q′, b) < G
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_*`{d
o§¢tE±×t[u¤uwt§$v¤{EuwdIc-c-Xm$}~d £ d3c-c(03(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1st±*© £ en[¬« 















 	)H)a " 	 

Cell(u) ∩ Cell(v)   J"$#G 	15
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5 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	 J[  γ > 1 $#5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du(u, v) ≥ bdr(u, γ).






d(w, q) ≥ bdrmin(γ)/(γ3 + γ).
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{{u¤v¤dImI¹bo~`{dv¤Xo~d3}q·ÇmqvwoqdImnv¤mpo~[bdHm3}qdHoqdH0r:koq`bdvwLmpdI}po~vwtXÀt±oq`{dr{}qdH¨l8t[v¤XoCt[±Joq`{d






É  ­  ,   3$#G P	)H[	.










 	)H5	 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	   	
e = (a, b)
a"










Vor(s) ∩ e    	
m = min{da(a, s), db(b, s)}























Vor(p)∩Vor(q) r{znot[zno4mpvynd¢t± wedge(p, q)mqt-oq`Lo§¢d3[³{buwk £ d3c-c(T-t[±$© £ en[¬« 6Ómpo~oqv¤{(oq`Lov¤oq`{vymh3[mqd[¹
dp(p, w) ≥ dp(p,q)√G2−1
8$L
£ d3c-c( 1 ¡ I ¡ _*`{dI»¹n§¢d`b¬[d¸±×t[}$dI[d3}~kÅmqv½o~d
p
¹


























dp(p, w) ≥ r = da(a, w) > Bδ(abc)
±×}~t[c lkmqvwoqd
p

















































£ d3c-c( 1 ¡ ¹n±×t[}$dI[dI}qkÅmqv½o~d
p
¹
dp(p, w) ≥ Bδ(abc),mqtEoq`boI¹{zLmpv¤{ £ dIcEc( 1 ¡ [[¹
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d(p, w) ≥ bdrmin(G)/(G3 + G)
¡  o~`{d3}~§$v¤mqd[¹






































`b¬Xd[¹nrlk £ dIc-c- 1 ¡ X
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G4 − 1 ≤ 1
G2
√









G → 1+ ¡ ¿"dh[u¤mqtndIc-[b-o~`bo$lkEbv¤}t[±»vwLvynd3:o*dInXdImZt[± C ±×t[}~c(m[Tb[u¤dt[±Cosu¤dIXmo
2 arcsin(G2/2)
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(G2 − 1)(1 + G)2(1 + 4G)2B4 ≤ 1
G2
√
G4 − 1 ≤ 1
G2
√
G2 + 1 ≤ B.
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